John Carroll University

Carroll Collected
Senior Honors Projects

Honor's Program

Spring 2019

An Economic Regression Analysis of Homeless
Rates in the United States
Jessica Silber
John Carroll University, jsilber19@jcu.edu

Follow this and additional works at: https://collected.jcu.edu/honorspapers
Part of the Business Commons
Recommended Citation
Silber, Jessica, "An Economic Regression Analysis of Homeless Rates in the United States" (2019). Senior Honors Projects. 120.
https://collected.jcu.edu/honorspapers/120

This Honors Paper/Project is brought to you for free and open access by the Honor's Program at Carroll Collected. It has been accepted for inclusion in
Senior Honors Projects by an authorized administrator of Carroll Collected. For more information, please contact connell@jcu.edu.

An Economic Regression Analysis of Homeless Rates in the United States
Capstone Project
May 2019
By: Jessica Silber

1

Abstract
During my time at John Carroll, I was a member and President of the Labre Project, a
homeless outreach student organization founded fifteen years ago. I spent almost every Friday at
John Carroll out on the streets of Cleveland delivering meals and chatting with people
experiencing homelessness. Through this experience, I learned many facts and lessons about
what it is like to be homeless, how people become homeless, and how the city of Cleveland is
trying to solve problems surrounding the homeless population. Although I explored the topic of
homelessness a vast amount, I never got the answer to two questions: ‘What variables cause
homelessness?’ and ‘What are the most effective ways to reduce homelessness?’. This paper is a
search for the answers to these questions using economic research, statistics, and regression
analysis.
Introduction
Shelter is one of the most basic needs of a human being. It provides safety, warmth, and
protection. Yet, in the United States in 2018 there were 552,830 homeless people, which is 17
out of every 10,000 people. This number is down 15% from 2007, with the biggest decreases
being seen in veteran, youth, and chronic homeless populations, while individual homeless rates,
making up 67% of this population, remain high at 372,417 people. These statistics come from the
National Alliance to End Homelessness, which defines “homeless” using the US Department of
Housing and Urban Development’s definition of homelessness. Their definition consists of
anyone in one of the following four categories: Literally Homeless, Imminent Risk of
Homelessness, Homeless under Federal Status, and Fleeing/Attempting to Flee Domestic
Violence. “Literally Homeless” refers to those individuals who do not have a fixed or adequate
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nighttime residency. Those in the “Imminent Risk of Homelessness” category are individuals
who are going to be evicted in the next 14 days. The “Homeless under Federal Status” are
unaccompanied youth and various other individuals meeting a long list of requirements. Lastly,
those under “Fleeing/Attempting to Flee Domestic Violence” are individuals who are running
away or attempting to run away from domestic violence. Those under this category are usually
recorded as either “Sheltered” or “Unsheltered.” . Sheltered homeless are individuals that are in
emergency shelters, transitional housing, or safe havens, while unsheltered homeless are
individuals who’s nightly home is in a public location or a private location not designated for
sleeping. (HUD Exchange)
Literature Review:
The US Department of Housing and Urban Development published “The 2018 Annual
Homeless Assessment Report” containing information on the current population of homelessness
from point-in-time estimates of homelessness. In the report there are many intriguing statistics
and clues to variables that might be crucial in my regression analysis. First, over 50% of the
homeless population in the US are living in the large cities, and these cities shelter over 71% of
people in sheltered homelessness. Conversely unsheltered homelessness is most common in
largely rural areas with 40% of unsheltered homelessness living in these locations. Another trend
in this data is that 60.2% of all homelessness are male, but only 55% of sheltered homelessness
are male while 69.9% of all unsheltered homeless are male. (HUD Exchange)
The article “Childhood Homelessness and Adult Employment” was published by
Springer-Verlag Berlin Heidelberg in 2017. This article focuses on childhood homelessness and
the effects it has on the children when they grow up. In the paper they find a direct positive

3

relationship between childhood homelessness and adult unemployment rates. Therefore for
people experiencing homelessness as a child, they are more likely to be unemployed as an adult.
The paper suggested this correlation is partially due to low high school graduation rates and high
incarceration rates for this population. Although this research was conducted in Europe, I would
like to see how unemployment, high school graduation rates, and homelessness are correlated in
US States. (Cobb-Clark, 894)
In the economic research paper “When warm and cold don’t mix: The implications of
climate for the determinants of homelessness” conducted at George Mason University, the effect
of climate on predicting homelessness rates are examined. It discusses the fact that in different
climates, different variables are significant in predicting unsheltered homelessness. The paper
found that warmer climates have higher homeless rates, but also more variation in these rates
from city to city. The paper also found that housing prices, poverty rates, and religion were more
correlated with unsheltered homelessness in cities with warm climates. The result of this paper
was that climate, including temperature and precipitation, are very significant when discussing
the variables that contribute to homeless rates in the US. (Corinth, 45)
In the research paper entitled “Do Local Economic Conditions Affect Homelessness?”
the effects of rent rates, poverty rates, and local policies on homeless rates in the United States
were investigated. They found that the median rent, the share of households in rental housing,
and poverty rates have very strong positive correlations with homelessness. They also found that
the poverty rate only has a positive correlation in cities where there are more shelters and beds
available. The paper suggested that in cities with constraints on beds available, the economic
condition of the city has little effect on homeless rates. (Hanratty, 640)
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“The Impact of Federal Homelessness Funding on Homelessness” was written by a
professor at George Mason University and was published in the Southern Economic Journal in
2017. This research paper explored the effects of federal spending on homeless rates. The paper
found that an increase in government spending increase sheltered homelessness and is unrelated
to unsheltered homelessness. The paper says that funding increases chronic homelessness,
allowing people to stay in shelters for long periods of time. The paper suggests that government
spending, which mostly goes toward increasing shelters and beds available, is not lowering
homeless rates, but increasing them. I would like to explore if other variables the government
could be investing money into, that would reduce homelessness. (Lucas, 545)
In the paper “Employment and Earnings Trajectories during Two Decades among Adults
in New York City Homeless Shelters” the effects of employment, wages, and job stability on
homelessness are researched. The paper discusses the negative stereotypes given to the
population, and how it has contributed to the neglecting of employment opportunities as a
predictor of homelessness. The paper found that over half of all those in homelessness work and
that their average income was only $13,000. The paper suggests correlation between
unemployment, low wages, and homelessness, although it could not tell which variables
influenced the others. (Metraux, 652)
Data:
To conduct my research, I created a pooled dataset of both cross-sectional and time series
data. The pooled dataset contains records from the 48 continuous United States (excludes Alaska
and Hawaii) for the years 2007 to 2015. Each record contains information on 19 variables. Three
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of these variables will be considered independent variables: Total Homeless (TH), Unsheltered
Homeless (UH), and Sheltered Homeless (SH). The remainder will be dependent variables: year,
Housing Price Index (HPI) , average temperature (Temp), total precipitation (Precip), rural
versus urban index (Rururb), male percentage (Male), poverty rate (POVRT), total debt
outstanding (TDept), population (Pop), percentage of population who are high school graduates
(HSG), percentage of population with a bachelor’s degree or higher (BD), unemployment rate
(Unemp), population density (PD), Census Bureau Gini of Income Inequality (CBG), median
income (MI), and total year round beds in either Emergency Shelters, Temporary Housing, or
Shelters divided by Total Population (BEDS).
This data was collected from a variety of sources and for a variety of reasons. Total
Homeless, Unsheltered Homeless, and Sheltered Homeless statistics came from the US
Department of Housing and Urban Development’s Definition of Homeless. These variables are
the same as those defined in the Introduction. I chose these three independent variables because I
wanted to see what variables affect only sheltered or unsheltered homeless rates, and which
variables affect total homelessness. I would like to explore the similarities and differences of
these three statistical measures of homelessness.
The Housing Price Index data came from the Federal Housing Finance Agency. The
Housing Price Index per state is the average change in price between sales of the same
properties. This statistic is used to track housing price trends and is useful in measuring housing
affordability. The higher the HPI gets, the less affordable housing is in a particular state, thus I
believe that HPI will have a positive correlation on all three independent variables.
The data for average temperature and total precipitation per state came from the National
Centers for Environmental Information. The average temperature is recorded in degrees

6

Fahrenheit and the total precipitation is measured in inches. Based off the research in the
literature review, I hypothesize that average temperature will have a positive correlation and total
precipitation will have a negative effect.
The rural versus urban index, male percentages, poverty rates, Census Bureau Gini for
income inequality, and medium income came from the US Census Bureau. The rural versus
urban index measures the rural population divided by the urban population per state. Thus when
the statistic is greater than one, the state is more rural than urban, and when the statistic is less
than one, it is more urban than rural. Due to the higher percent of homeless people in cities, I
hypothesize that this index will have a negative effect on homeless rates. The male percentage is
the percent of the state’s population that is male. Since a majority of those experiencing
homelessness are male, especially for unsheltered homelessness, I expect that this variable will
have a positive effect on all of the independent variables with the largest effect being on
unsheltered rates. The poverty rate per state is the percent of the state’s population living below
the designated federal poverty level per year. I predict this will have a positive correlation on
homeless rates. The Census Bureau Gini for income inequality is a statistic representing the
income distribution between different wealth classes. The closer the statistic is to 0, the more
equal the income distribution, while the closer it gets to 1, the more unequal the income
distribution. Since income inequality causes a growth in poverty rates and a greater distance
between the rich and the poor, I expect the CB Gini for income inequality to have a positive
effect on the dependent variables. Lastly, median income is the median of all incomes per state. I
used the median instead of the mean due to the skewedness of income data from income
inequality. The higher someone’s income, the less likely someone is to become homeless, thus I
expect this variable to have a negative correlation to homeless rates.

7

The data for Total Debt outstanding per state came from the Federal Reserve. The higher
this statistic, the more debt the average person in a state might have. The more debt a person has,
the harder it is to get out of poverty or homelessness. Thus I expect Total Debt to have a positive
correlation to homeless rates.
The CQ Press’s State Fact Finder Series provided the data for population, high school
graduate rates, bachelor’s degree or higher rates, and population density. I expect population
rates to have a positive effect on homeless rates, since the higher the number of people in a state,
the more likely the state is to have a high number of homeless people. For high school graduate
and college graduate rates, I expect a negative correlation, since the more a person is educated,
the more likely a person is to get a high paying job. Lastly, population density is the state’s
population divided by the total area of the state in square miles. Thus the more dense the state,
the higher the value. I expect this to have a positive correlation, since the denser the state the
more likely the state will have a lack of housing and a lack of affordable housing.
My last variable, Unemployment Rate, comes from the Bureau of Labor Statistics. This is
a measure of how many individuals in the work force are unemployed, thus the higher this rate,
the higher homeless rates are forecasted to be. Thus I predict a positive correlation.
Methodology:
The goal of my methods is to find which independent variables from my data influence
the number of people experiencing both sheltered, unsheltered, and overall homelessness in
various states, and explore how these variables interact with each other in predicting these
population numbers. To conduct my research, I used R Studio. First, I ran basic linear models
between each independent variable and dependent variables, and then graphed each model.
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These models took on the form Y  c  c1 X , where Y is the dependent variable and X is the
independent variable. I then ran correlation tests on each set and recorded their correlation
coefficients. Running the basic linear models allowed me to create graphs of the interaction
between each independent and dependent variable, and the correlation coefficients allowed me to
see the direction and degree of the correlation between each set of variables.
Next, I ran my regressions, by creating multilinear models for each dependent variable of
the form:

Y  c  c1 X 1  c2 X 2  c3 X 3  c4 X 4  c5 X 5  c6 X 6  c7 X 7  c8 X 8  c9 X 9  c10 X 10  c11 X 11  c12 X 12
c13 X 13  c14 X 14  c15 X 15  c16 X 16
where each X i represents a dependent variable, and each ci is the correlation coefficient for that
variable. I then reviewed each of the three models, looking at the adjusted R-squared value, the
correlation coefficients for each variable, and the p-value of each independent. The adjusted Rsquared value conveys how well each model predicted the specified dependent variable. The
correlation coefficients specify how each independent variable influenced the dependent
variable. Lastly, the p-value for each independent variable showed the significance of each
independent variable on the model.
After reviewing each model, I chose to remove various variables from each model due to
low significance levels, possible collinearity between variables, and unexpected degrees or
directions of correlation coefficients. I then ran regressions of each new model, and reviewed
them in the same method described for the first regression models.
To find out which regression model is superior, the full model or the reduced model, I ran
an anova test on the set of models for each dependent variable. The anova test explains whether
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or not the variables removed were significant in the model. If the variables removed are not
significant, then the reduced model is superior. I used a .001 significance level to determine this.
Based on the superior model for each dependent variable, I explored the effects of each
independent variables in and between each model. I also explored the similarities and differences
between each model. Lastly, I summarized these concluding results in various charts.
Results:
Attached are the graphs of each of the basic linear models between the dependent and
independent variables, and below is a chart of the correlation coefficients for each.
Total
Unsheltered Sheltered
Homeless
Year
-0.028
-0.048
-0.001
HPI
0.431
0.375
0.391
TEMP
0.236
0.316
0.1
PRECIP
-0.078
-0.15
0.012
RURURB
-0.364
-0.254
-0.393
POVRT
0.139
0.144
0.102
Male %
-0.01
0.114
-0.134
Tdebt
0.85
0.611
0.902
Population
0.898
0.791
0.804
HS Grad%
-0.329
-0.333
-0.251
BD%
0.1707
0.061
0.255
Unemployment
0.1962
0.233
0.114
Pop. Density
0.1426
0.025
0.23
CB Gini
0.426
0.258
0.501
Med Income
0.008
-0.045
0.059
Bed %
0.885
0.016
0.51

The graphs for the variable year depict a slight negative curve for unsheltered and total
homeless, while sheltered homeless appears to be a flat line. The correlation coefficients concur
with this showing the correlation coefficient for shelter versus year to be -.001. This evidence
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agrees with my research that overall homeless rates are falling, specifically for unsheltered
populations.
The information for the housing price index, shows a strong positive correlation for all
three homeless categories as predicted. The sheltered population is slightly more correlated than
the unsheltered.
Temperature data shows the strong positive correlation I predicted. This correlation is
weaker for sheltered homeless populations, and this can be seen by the large number of outliers
in its graph. This could be due to the weather having a larger effect on those living outside of
shelters, since they have an increased exposure to the elements.
The data on precipitation totals shows a negative correlation for unsheltered and total
homeless populations as predicted. There is a slight positive correlation for sheltered homeless
however, which could be due to the weather having less effect on those in sheltered populations
or the weather driving more people into shelters, causing shelter rates to go up.
The graphs and correlation coefficients for rural versus urban index data show a negative
correlation as predicted. There are a number of outliers between 0 and .5 and the plot resembles a
logarithm curve, so a logarithmic model for rural vs. urban index may be more appropriate than a
linear model.
The simple linear model for poverty rates depicts the negative relationship that was
predicted. There is a slightly higher correlation with unsheltered than with sheltered.
The percentage of a population that is male has a positive correlation with unsheltered
population and a negative correlation with sheltered populations. This might suggest that there is

11

a higher number of men in the unsheltered population and a higher number of females in the
sheltered homeless population.
Total debt and population per state both had a positive correlation with each of the
homeless populations, specifically with sheltered homelessness.
High school graduate and college graduate rates were both predicted to have negative
correlations. The high school graduate rate had the predicted negative correlation, but college
degree had an unpredicted positive correlation. I am unsure of why this occurred; one theory is
that many people come out of college with considerable debt which makes it difficult for people
to make a living.
Unemployment, population density, and Census Bureau Gini of income inequality all had
positive correlation values as predicted. Unemployment was significantly more highly correlated
with unsheltered homeless populations than sheltered. This could be because unemployment
causes sudden changes in income which may lead to people experiencing homelessness for the
first time. People experiencing homelessness for the first time are more likely to end up
unsheltered homeless, thus increasing unsheltered rates more than sheltered. Population Density
had a very small correlation with unsheltered homelessness, suggesting it is not useful in
predicting unsheltered homeless rates. The correlation coefficient for the Census Bureau for
income inequality was significantly higher for sheltered homeless rates than unsheltered. This
could be because the higher income inequality is, the harder it could be for a working individual
to find housing, thus causing long term homelessness. Those experiencing long term
homelessness are more likely to be sheltered homeless.
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Medium income had a very small correlation with all three dependent variables and
changing direction between sheltered and unsheltered homeless populations. These low values
and unpredicted direction changes could be due to a number of reasons. One hypothesis is that
when income inequality rises, it pulls the medium income higher, but there are still many people
on the bottom of the income bracket.
The bed rate per state had an unpredicted, high correlation with sheltered and total
homelessness and almost no correlation with unsheltered homelessness. The positive correlation
could be because the more beds available, the more homeless people fall under the sheltered
homeless category, thus the sheltered homeless population grows. The low correlation could be
due to the number of outliers on the bed rate graph displaying a negative correlation. These
hypotheses might suggest that increasing the number of beds decreases unsheltered homelessness
but does not decrease overall homelessness.
Below are the regression outputs of the full and reduced models for total homeless:
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Total Homeless Full:

Total Homeless Reduced:

The full model for the total homeless population had a high adjusted R-squared of .9149,
meaning that 91.29% of the response variable’s variation can be explained by this multi-linear
model. The p-values for the dependent variables precipitation, bachelor’s degree, and Census
Bureau Gini of income inequality all appeared to be insignificant in this model. Along with
precipitation and bachelor’s degree appearing insignificant, I also suspected collinearity between
precipitation and temperature; and high school graduates and bachelor degree graduates. I ran
correlation tests on these sets, and I found the correlation coefficient for the first was .3288997
and the second was .4837658. These are significant correlations, and thus I excluded these
variables from all of the reduced models.
For the reduced model for total homelessness, I removed precipitation and bachelor’s
degree. The adjusted R-squared remained the same at .9149. The Census Bureau Gini remained
insignificant, so if I ran a third model, I would have considered removing that variable. I than ran
an anova test to see which model was superior:
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The test shows an insignificant F statistic, thus the reduced model is a better fit, meaning that
precipitation and bachelor degree are insignificant in predicting total homelessness.
Below are the regression outputs for the full and reduced models of unsheltered
homelessness:
Unsheltered Homeless Full:

Unsheltered Homeless Reduced

The full model for unsheltered homlesssness has a lower adjusted R-squared of .8005.
The variables precipitation and bachelor degree still appeared insignificant, along with total debt
and high school graduates. For the reduced model, I removed all four of the insignificant
variables from the previous model. The adjusted R-squared was slghtly lower at .7966, but all the
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variables in the second mdel are significant at a .01 level. Below is the anova test of the two
models:

The F statistic is insignificant at a .001 level, thus we can assume the reduced model is superior.
precipitation, bachelor degree, high school, and total debt are insignificant in predicting
unsheltered homelessness.
The full and reduced models for the sheltered homeless population are below:
Sheltered Homeless Full:

Sheltered Homeless Reduced

The adjusted R-squared for this full model is the highest at .9238, meaning this model was the
best at predicting the variation in its specified population. This model also had the most
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insignificant variables: year, precipitation, poverty rates, male percentage, bachelor degree,
population density, and the Census Bureau Gini. For my reduced model, I removed all seven
insignificant variables. The adjusted R-squared for the reduced model was only marginally lower
at .9224, and all the variables are significant at a .05 significance level. The anova test for the last
two models is shown below:

The F statistic is insignificant at a .001 level, and thus the reduced model is superior. Thus all
seven variables removed are insignificant in predicting unsheltered homelessness.
Below is a table summarizing the regression results for all three independent variables:
TH Significant TH Insignificant UH Significant UH Insignificant SH Significant SH Insignificant
Year
+
+
x
HPI
+
+
TEMP
+
+
PRECIP
x
x
x
RURURB
+
+
POVRT
x
Male %
+
+
x
Tdebt
+
x
+
Population
+
+
+
HS Grad%
x
BD%
x
x
x
Unemployment
+
+
Pop. Density
x
CB Gini
x
Med Income
Bed %
+
+
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The variables that remained significant across all three categories of homelessness were the
Housing Price Index, temperature, rural versus urban index, population, unemployment rate,
median income, and beds available rate. The variables that were significant for unsheltered but
not sheltered were year, poverty rates, male percentage, population density, and the Census
Bureau Gini. The variables that were significant for sheltered, but not unsheltered were total debt
and high school Graduates Rates.
Conclusion:
The goal of this paper was to discover what causes homelessness and which variables
might decrease homelessness if altered. The variables that were found to be significant in
causing homelessness were: Housing Price Index, temperature, rural versus urban index,
population, unemployment rate, median income, and beds available rate. A number of these
variables are difficult or impossible to change such as temperature, rural versus urban index, and
population. The other variables can all be manipulated or affected by people and policies, and
could be used to help lower homeless rates in some way.
The housing price index could be lowered by creating more affordable housing in cities
with high housing prices. This would cause a decrease in the housing price index, and as my
research shows, it would lead to a decrease in total homelessness. Unemployment rates can be
changed by the government creating or subsidizing more jobs in the US or by companies
choosing to hire more people. This would cause a decrease in unemployment and a decrease in
homelessness. Median income can be increased by companies paying their lower employees
more and their higher employees less. This would draw the median income up, and cause
homeless rates to decrease. Lastly, increasing the number of beds in shelters would decrease
unsheltered homelessness, however it would increase sheltered homeless.
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Along with these conclusions, there were a few other pieces of information I discovered
in my data. Firstly, year appeared insignificant in predicting sheltered homelessness, which
suggests that for the time period my data came from, 2007 to 2015, this rate was stagnant, neither
increasing nor decreasing as time progressed. Next, the regression for the sheltered population
had a much higher adjusted R-squared than the unsheltered regression. This suggests that the
regression of unsheltered homelessness was missing some dependent variables. Lastly, sheltered
homelessness and unsheltered homelessness are two very different forms of homelessness that
exist in the United States, and when the government or organizations are looking to reduce
homelessness, they should take into account how different variables will affect both populations
along with the total population.
In the future, this research could be continued in several ways. The regression could be
improved by adding more variables such as substance abuse, number of veterans in a state, or
mental illness rates. This research could also be done at a city or country level to explore
homelessness in a broader or more focused approach. The regressions could also be explored
further by using non-linear models or changing the variables in the multi-linear models. Lastly,
this research could also be furthered by exploring how these independent variables affect other
categories of homelessness, such as chronic homelessness or veteran homelessness.
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